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(54) Driving apparatus for plasma display panel 

(57) A driving apparatus for a plasma display panel 
(PDP) includes a discharging situation detection section 
(3, 4) for detecting a variation of a state of each of cells 
of the plasma display panel (PDP) which has an influ- 
ence on a display quality such as a temperature, an 
elapsed time or the like of the cell, and a control section 
for calculating an optimum driving voltage for a scan- 

FIG.2 



ning electrode (50) or a write electrode (51 ) of the cell in 
response to the discharging situation of the cell 
detected by the discharging situation detection section 
(3, 4) and causing the optimum driving voltage to be 
applied to the scanning electrode (50) or the write elec- 
trode (51 ) of the cell to cause the cell to discharge. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

[0001] The present invention relates to a driving 
voltage control system for a plasma display panel, and 
more particularly to a plasma display panel driving 
apparatus wherein selective discharging of cells is per- 10 
formed in an optimum state to display an image in an 
optimum voltage condition. 

Description of the Related Art 

15 

[0002] Normally, a plasma display panel of the type 
mentioned performs selective discharge and light emis- 
sion of pixels making use of a characteristic that there is 
a difference between a discharge starting voltage and a 
discharge maintaining voltage of gas filled between two 20 
glass plates. 

[0003] For example, if a certain cell is selected so 
as to emit light, discharging for writing is performed for 
the cell in advance so that charge called wall charge is 
stored in a wall in the inside of the cell. 25 
[0004] On the other hand, if a cell is selected so as 
not to emit light, discharging for writing is not performed, 
and consequently, wall charge is not accumulated. 
[0005] After, from among cells of all of pixels of a 
plasma display panel, those cells which are to emit light 30 
depending upon presence of wall charge are selected in 
this manner, a discharge maintaining pulse is applied at 
a time to all cells. 

[0006] Generally, since discharge gas used for a 
plasma display panel has a discharge starting voltage 35 
set higher than its discharge maintaining voltage as 
seen in FIG. 1, to those cells which have wall charge 
because a discharge maintaining pulse has been 
applied thereto, that is, to those cells with which writing 
discharging has been performed in advance, a voltage 40 
corresponding to the wall charge is applied in addition to 
the discharge maintaining voltage. Consequently, those 
cells begin to discharge and emit light. 
[0007] However, those cells to which no wall charge 
has been given cannot enter a light emitting state only 45 
with the discharge maintaining voltage. 
[0008] While light emission control of a plasma dis- 
play panel conventionally makes use of presence or 
absence of wall charge and a difference between a dis- 
charge maintaining voltage and a discharge starting so 
voltage in this manner, it is sometimes difficult to control 
all cells in an optimum state against a secular change or 
a temperature variation. 

[0009] An exemplary one of conventional driving 
apparatus for a plasma display panel is shown in FIG. 5. 55 
Referring to FIG. 5, the driving apparatus for a plasma 
display panel shown includes a scanning electrode 
driver 16, a write electrode driver 11 and a common 



electrode driver 12 for a main scanning electrode set 
50, a write electrode set 51 and a common electrode set 
52 of a plasma display panel PDP, respectively. The 
scanning electrode set 16 includes a pulse generator 13 
for generating various pulse signals, a maintaining 
pulse generator 14 for generating a maintaining pulse 
signal, and a switching circuit 15 for selectively output- 
ting one of an output pulse signal of the pulse generator 
13 and the maintaining pulse signal from the maintain- 
ing pulse generator 14. The scanning electrode set 50 is 
driven by a maintaining voltage (Vs) power supply 2 and 
drives the scanning electrode set 50 in accordance with 
the pulse signal selected by the switching circuit 15. 
Meanwhile, the write electrode driver 11 is driven by a 
discharging voltage (Vd) power supply 5 and drives the 
write electrode set 51 in accordance with a normal sig- 
nal (normal image signal) originated from a normal sig- 
nal inputting section 6 and processed by a signal 
processing circuit 10. 

[0010] Consequently, depending upon a cell, if such 
a phenomenon occurs that, although wall charge is not 
formed therein, the cell discharges when only the dis- 
charge maintaining voltage is applied thereto, or 
although the cell has wall charge and must emit light, 
discharge and emission of light does not occur, this can- 
not be observed. In this instance, it is normally the 
actual state of things that it is confirmed through visual 
observation if those cells in the screen which should 
emit light do not emit light or if those cells which should 
not emit light emit light, and the setting of the discharge 
maintaining voltage or the writing voltage is adjusted 
manually. 

[0011] Therefore, where it is necessary to adjust 
the discharge maintaining voltage or the writing voltage 
in accordance with the necessity upon manufacture of 
the product or when the situation of a discharging phe- 
nomenon varies because of a secular change or from 
some other reason, the adjustment operation is cum- 
bersome and besides requires long time. 

SUMMARY OF THE INVENTION 

[0012] It is an object of the present invention to pro- 
vide a plasma display panel driving apparatus which 
achieves equation of adjustment operation and reduc- 
tion of the adjustment time to reduce the number of 
steps of adjustment upon manufacture of the product 
and is easy to maintain the display quality when a secu- 
lar change occurs with the product. 
[001 3] In order to attain the object described above, 
according to the present invention, confirmation of 
those cells which should emit light and those cells which 
should not emit light is automatically performed making 
use of discharge current and adjustment of a discharge 
maintaining voltage or a writing voltage is performed 
automatically. 

[0014] More particularly, according to the present 
invention, there is provided a driving apparatus for a 
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plasma display panel wherein discharging gas is filled 
and enclosed between two glass plates and a plurality 
of scanning electrodes are provided in a horizontal 
direction while a plurality of write electrodes are pro- 
vided in a vertical direction on inner faces of the glass 
plates and wherein a voltage is selectively applied 
between the electrodes to cause cells defined by the 
scanning electrodes and the write electrodes to dis- 
charge and emit light, comprising discharging situation 
detection means for detecting a variation of a state of 
each of the cells which has an influence on a display 
quality such as a temperature, an elapsed time or the 
like of the cell, and control means for calculating an opti- 
mum driving voltage for the scanning electrode or the 
write electrode of the cell in response to the discharging 
situation of the cell detected by the discharging situation 
detection means and causing the optimum driving volt- 
age to be applied to the scanning electrode or the write 
electrode of the cell to cause the cell to discharge. 
[0015] Where the discharging situation detection 
means varies a discharge voltage for light emission of 
the scanning electrode to detect the light emitting dis- 
charging situation, the control means may calculate an 
optimum voltage necessary to drive the scanning elec- 
trode and apply the optimum voltage to the scanning 
electrode. In this instance, the discharging situation 
detection means may include a current detection circuit 
for detecting current to flow to the scanning electrode 
and an integration circuit for integrating the detection 
current of the current detection circuit, and the control 
means may include a microcomputer which calculates 
the optimum voltage necessary to drive the scanning 
electrode from an output of the integration circuit and 
controls a voltage of a power supply for the scanning 
electrode. 

[001 6] Alternatively, where the discharging situation 
detection means varies a discharge voltage for the write 
electrode to detect the light emitting discharging situa- 
tion, the control means may calculate an optimum volt- 
age necessary to drive the write electrode and applies 
the optimum voltage to the write electrode. In this 
instance, the discharging situation detection means 
may include a current detection circuit for detecting cur- 
rent to flow to the scanning electrode and an integration 
circuit for integrating the detection current of the current 
detection circuit, and the control means may include a 
signal switching circuit for first inputting an all-black sig- 
nal and then inputting an all-white signal as a testing 
signal for detection of the discharging situation to a 
driver for the write electrode, and a microcomputer for 
calculating an optimum voltage necessary to drive the 
write electrode from an output of the integration circuit 
when the all-black signal is inputted and an output of the 
integration circuit when the all-white signal is inputted 
and controlling a voltage of a power supply for the write 
electrode to the optimum voltage. 
[0017] With the driving apparatus for a plasma dis- 
play panel, setting of the voltage for maintaining dis- 



charge or control of the maintaining voltage, reading of 
the maintaining voltage and calculation of the optimum 
maintaining voltage are all performed automatically. 
Consequently, such a phenomenon that, although wall 

5 charge is not formed, discharge occurs when only the 
discharge maintaining voltage is applied, or although 
wall charge is present and light must be emitted, dis- 
charge and emission of light does not occur is elimi- 
nated, and equation of the adjustment operation and 

10 reduction of the adjustment time can be achieved. 
Besides, reduction of the number of steps of adjustment 
upon manufacture of a product and keeping of the dis- 
play quality when a secular change occurs with the 
product can be performed efficiently. 

15 [0018] Further, in connection with the advantages 
described above, also where the write discharge main- 
taining voltage for of vertical lines is varied and a light 
emitting discharging situation is detected and then the 
optimum discharge maintaining voltage necessary for 

20 driving is calculated and the write voltage is variably 
controlled in response to a result of the calculation, sim- 
ilar advantages can be obtained. 
[0019] Further, upon maintenance service, for 
example, a program therefor is installed in the product, 

25 and if a series of operations are performed at a certain 
time when the maintenance service does not have an 
influence on an actual operation of the plasma display 
panel, for example, when power supply is made availa- 
ble at intervals of a predetermined period, then the sec- 

30 ular change of the display quality of the product can be 
minimized. In this manner, the plasma display panel 
driving apparatus exhibits various superior effects. 
[0020] The above and other objects, features and 
advantages of the present invention will become appar- 

35 ent from the following description and the appended 
claims, taken in conjunction with the accompanying 
drawings in which like parts or elements are denoted by 
like reference symbols. 

40 BRIEF DESCRIPTION OF THE DRAWINGS 
[0021] 

FIG. 1 is a graph illustrating a voltage-current char- 
45 acteristic as a general discharging characteristic; 

FIG. 2 is a block diagram of a driving apparatus for 
a plasma display panel to which the present inven- 
tion is applied; 

FIG. 3 is a flow chart illustrating operation of the 
so driving apparatus for a plasma display panel of FIG. 
2; 

FIG. 4 is a block diagram of a modification to the 
driving apparatus for a plasma display panel of FIG. 
2; and 

55 FIG. 5 is a block diagram showing a conventional 
driving apparatus for a plasma display panel. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0022] Referring first to FIG. 2, there is shown a 
driving apparatus for a plasma display panel to which 
the present invention is applied. The plasma display 
panel PDP in which the driving apparatus is incorpo- 
rated includes a main scanning electrode set 50, a write 
electrode set 51 and a common electrode set 52 similar 
to those described hereinabove with reference to FIG. 
5. Meanwhile, the driving apparatus for the plasma dis- 
play panel PDP includes a maintaining voltage (Vs) 
power supply 2, a scanning electrode driver 16 which in 
turn includes a pulse generator 13, a maintaining pulse 
generator 14 and a switching circuit 15, a write elec- 
trode driver 11, a common electrode driver 12, a dis- 
charging voltage (Vd) power supply 5, a normal signal 
inputting section 6, and a signal processing circuit 10, 
which are all similar to those of FIG. 5 described herein- 
above. The plasma display panel further includes a 
microcomputer 1 , a current detection circuit 3, an inte- 
gration circuit 4, a testing circuit T, and a switching cir- 
cuit 9. In the driving apparatus for a plasma display 
panel shown in FIG. 2, a discharge maintaining voltage 
Vs of the maintaining voltage (Vs) power supply 2 is 
controlled. 

[0023] In particular, the current detection circuit 3 is 
additionally provided for a power supply to the scanning 
electrode driver 16 for the plasma display panel PDP. 
Further, since discharge current has a pulse waveform, 
the integration circuit 4 is additionally provided so that a 
discharging state can be detected. Furthermore, in 
order to provide a predetermined write signal to the 
write electrode driver 1 1 , the switching circuit 9 for input- 
ting an all-black signal 7 and an all-white signal 8 from 
the testing circuit T as a test signal for detection of a dis- 
charging situation to the signal processing circuit 10 is 
additionally provided in a stage preceding to the signal 
processing circuit 10. 

[0024] The microcomputer 1 is additionally pro- 
vided to control the current detection circuit 3, integra- 
tion circuit 4 and switching circuit 9 so that detection of 
discharge current by the current detection circuit 3, 
switching of an input signal to the signal processing cir- 
cuit 10 among the all-white signal 8, the all-black signal 
7 and a normal signal from the normal signal inputting 
section 6 by the switching circuit 9, controlling of the 
maintaining voltage, reading of the maintaining voltage 
(Vs), calculation of an optimum maintaining voltage, and 
variation of the maintaining voltage (VS) of the main- 
taining voltage (Vs) power supply 2 can be performed 
using a program installed in the microcomputer 1 . 
[0025] Subsequently, operation of the driving appa- 
ratus for a plasma display panel having the construction 
described above is described with reference to FIG. 3. 
[0026] First, a signal to be inputted to the signal 
processing circuit 10 is switched from the normal signal 
from the normal signal inputting section 6 to the all- 
black signal 7 from the testing circuit T by the switching 



circuit 9 under the control of the control microcomputer 
1 (step S1), and then the maintaining voltage Vs is set 
to the lowest voltage thereof by the maintaining voltage 
(Vs) power supply 2 under the control of the microcom- 
5 puter 1 (step S2). In this state, the screen of the plasma 
display panel PDP exhibits an all-black state wherein all 
of the cells do not emit light. 

[0027] If, in the state described above, wall charge 
originating from a write discharge voltage Vd is not 
10 present in a cell, then since the voltage applied to the 
cell is only the maintaining voltage Vs, the discharge 
current becomes dark current and remains at a point A 
illustrated in FIG. 1. Consequently, the cell does not 
emit light. 

15 [0028] However, where wall charge is present in a 
cell, the voltage applied to the cell is equal to a Vs + Vd 
set value, and current in the glow discharge region flows 
and the voltage can move to another point B illustrated 
in FIG. 1. 

20 [0029] Then, while current detection is successively 
performed by the current detection circuit 3 (step S3), 
the maintaining voltage Vs is raised gradually (step S4) 
to detect the maintaining voltage Vs immediately before 
the cell begins to emit light (the voltage immediately 

25 before current detection is performed). Then, the 
detected voltage value M1 is stored into a memory in 
the microcomputer 1 . 

[0030] Then, the input signal to the signal process- 
ing circuit 10 is switched to the all-white signal 8 (step 

30 S6), and now, the maintaining voltage Vs is set to the 
highest value thereof (step S7). Then, while current 
detection is successively performed by the current 
detection circuit 3 (step S8), the maintaining voltage Vs 
is gradually lowered (step S9) to detect the maintaining 

35 voltage Vs immediately before the discharge current 
begins to decrease. Then, the detected voltage value 
M2 is stored into the memory of the microcomputer 1 
(stepSIO). 

[0031] Then, an optimum voltage value of the main- 

40 taining voltage Vs is calculated from the two voltage val- 
ues M1 and M2 stored in the memory of the 
microcomputer 1 (step S11). Finally, the input signal to 
the signal processing circuit 10 is switched back to the 
normal signal from the normal signal inputting section 6. 

45 [0032] Since setting of the maintaining voltage Vs 
or control of the maintaining voltage Vs, reading of the 
maintaining voltage Vs and calculation of the optimum 
maintaining voltage Vs are all performed automatically 
in this manner, such a phenomenon that, although wall 

so charge is not formed in a cell, discharge occurs in the 
cell when only the discharge maintaining voltage Vs is 
applied to the cell, or although wall charge is present 
and light must be emitted, discharge and emission of 
light does not occur is eliminated, and equation of the 

55 adjustment operation and reduction of the adjustment 
time can be achieved. Besides, reduction of the number 
of steps of adjustment upon manufacture of a product 
and keeping of the display quality when a secular 
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change occurs with the product can be performed effi- 
ciently. 

[0033] FIG. 4 shows a modification to the driving 
apparatus for a plasma display panel described herein- 
above with reference to FIG. 2. Referring to FIG. 4, in 
the modified driving apparatus shown, the write dis- 
charge maintaining voltage Vd for vertical lines by the 
discharging voltage (Vd) power supply 5 is varied under 
the control of the microcomputer 1 to detect a light emit- 
ting discharging situation. Then, the optimum write dis- 
charge voltage Vd necessary for driving is calculated 
and variable control of the write voltage Vd is performed 
in response to a result of the calculation. Also in this 
instance, similar effects to those described above can 
be obtained. 

[0034] While a preferred embodiment of the present 
invention has been described using specific terms, such 
description is for illustrative purposes only, and it is to be 
understood that changes and variations may be made. 

Claims 

1. A driving apparatus for a plasma display panel 
(PDP) wherein discharging gas is filled and 
enclosed between two glass plates and a plurality 
of scanning electrodes (50) are provided in a hori- 
zontal direction while a plurality of write electrodes 
(51) are provided in a vertical direction on inner 
faces of said glass plates and wherein a voltage is 
selectively applied between said electrodes (50, 
51) to cause cells defined by said scanning elec- 
trodes (50) and said write electrodes (51) to dis- 
charge and emit light, characterized in that it 
comprises: 

discharging situation detection means (3, 4) for 
detecting a variation of a state of each of said 
cells which has an influence on a display qual- 
ity such as a temperature, an elapsed time or 
the like of the cell; and 

control means for calculating an optimum driv- 
ing voltage for the scanning electrode (50) or 
the write electrode (51) of the cell in response 
to the discharging situation of the cell detected 
by said discharging situation detection means 
(3, 4) and causing the optimum driving voltage 
to be applied to the scanning electrode (50) or 
the write electrode (51) of the cell to cause the 
cell to discharge. 

2. A driving apparatus for a plasma display pane! 
(PDP) as set forth in claim 1, characterized in that 
said discharging situation detection means (3, 4) 
varies a discharge voltage for light emission of the 
scanning electrode (50) to detect the light emitting 
discharging situation, and said control means cal- 
culates an optimum voltage necessary to drive the 
scanning electrode (50) and applies the optimum 



voltage to the scanning electrode (50). 

3. A driving apparatus for a plasma display panel 
(PDP) as set forth in claim 2, characterized in that 

5 said discharging situation detection means (3, 4) 
includes a current detection circuit (3) for detecting 
current to flow to the scanning electrode (50) and 
an integration circuit (4) for integrating the detection 
current of said current detection circuit (3), and said 

10 control means includes a microcomputer (1 ) which 
calculates the optimum voltage necessary to drive 
the scanning electrode (50) from an output of said 
integration circuit (4) and controls a voltage of a 
power supply (2) for the scanning electrode (50). 

15 

4. A driving apparatus for a plasma disptay panel 
(PDP) as set forth in claim 1 , characterized in that 
said discharging situation detection means (3, 4) 
varies a discharge voltage for the write electrode 

20 (51) to detect the light emitting discharging situa- 
tion, and said control means calculates an optimum 
voltage necessary to drive the write electrode (51 ) 
and applies the optimum voltage to the write elec- 
trode (51). 

25 

5. A driving apparatus for a plasma display panel 
(PDP) as set forth in claim 4, characterized in that 
said discharging situation detection means (3, 4) 
includes a current detection circuit (3) for detecting 

30 current to flow to the scanning electrode (50) and 
an integration circuit (4) for integrating the detection 
current of said current detection circuit (3), and said 
control means includes a signal switching circuit (9) 
for first inputting an all-black signal (7) and then 

35 inputting an all-white signal (8) as a testing signal 
for detection of the discharging situation to a driver 
for the write electrode (51 ), and a microcomputer 
(1) for calculating an optimum voltage necessary to 
drive the write electrode (51) from an output of said 

40 integration circuit (4) when the all-black signal (7) is 
inputted and an output of said integration circuit (4) 
when the all-white signal (8) is inputted and control- 
ling a voltage of a power supply (5) for the write 
electrode (51) to the optimum voltage. 
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